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(57) [3M&] 

[Bill] '>ya>*it. *>'Ja>BB*ffilc*SL<t 
t^«&--C*ail3tf«*M1*itl=«<ifc->'J 3 >mbH. 
v'Jn>S1bl«, •> 'J n >ggMibSS. £^a*S£ibllg£ 

$550 o^««iaT©ft»-c»j*-r 

IfliSv'J rj >(D*®lcl4^to'>J5: < i i-fillc****?? 
SL, BiIfHv'j3>*®^^l O^fSltifXlcfcS^ 

-5^7XT^5I^*1±T. «HB5/Ua>SH*a>*HII=lWr 
IE»*»^ *«Wt-T «5£*<D** < t 'J 




(2) 



ftm 20O2-261091 



«tlf2 v 'J 3 Vlb^H I*. »ptt < 1 1 PifSfl)^j514**x 
**#^mA<ffiSS^-e 1 0l1/cm2iaT 
T*4 = t*ttttt4 ¥3W*ga. 

i**LT»*4!|ifc*ttft-> l J a>»S*t4 h7> 
/ =E 'J git- Jj^T, 

So 

fm^mm.tmmw»M--Q i oii/cm2ja 

[81*014] fIfe^jS1t**Xli, t;u=t> (A r) . 

(Kr) , (Xe) fl>5%©'><t< 

HEi/'J a >«Bfi£* 1 a)^jStt**Xlc<fe?,|g 1 
MFCS' U a >£ffi±©iKc < t 

©ji**rxicj:ft*2<D^xv*»rtL, ffiiem2(D 
t &7tmo>'ptj; < t *t? -> «j a >ib*«ui£K 

^:-4-«R*qi6|Btt0!)¥«tt:SBa>8lift^. 
[»3RJS9] ilEvU^^Slli. m*iS->y a>S 

[BMURIO] fiiJfBvy a^Sffil*. (100) IJ: 



[!S*JS11] fiiev'J 3>«®l*. (11DIJ: 

y * « c t t -r 9 tBtta>¥»{t£a<DS 

[WfcJJIi 2] 1BIB*>U3>*JBI*. tSSfctDJifcofc 

tt*n**f «ct*i»«t-r4»#aoiBiia)i|ii»(* 

[M*q[l3] 8iFte«8[a)^fcofc*Sflffili, IT» 
«**BIrt-r*ci:S1»*tf *H**i 2 ten©** 

[W*JS 1 4 ] BiJfBS/ 'J a #tt A*> 'J a > 

U3>*li-efe*ci:*««f#-*ai*«5~8<D5 

[Rjjtjs i e ] uuiBSS 1 ©^ssis imb* 2 © 

*?Stt#Xtt. L»r#itTiU=r> (Ar) 
h> (Kr) tf^jS^l/^-fey > (Xe) 

et«b:-r-Sai^il5~ 1 50)5 *>, lvr*t*-*K«©¥ 

[if *JS 1 7 ] «rtem 1 ©^FiStttfx t ifijfBm 2 0)* 
^#*fcl4BI--C**::fc ■&flt#3Il 6fB 

Kro^SSttiga© „ 

itmm i 8 ] meal 2 ©^stta* u ^ k > 
(Kr) tfx^yfcy. BtHBmf*»Ti*ism (02) » 
* y & y , mib v y a >it&®m t lt v y 3 >i«b 

[IS3tISl9] BtlfBm2(D=FjS'tt**XliTJUn*> (A 
r) Xl*<7y^h> (Kr) 

fc9U?h>0>a*#X-e&iJ. BlIfB§H*»^l*7'> : E 
—7 (NH3) (N2) »^«!:7k* (H 

2) 5H L t«fcyfcy. «na->'ja><b*iii«fcLr*>«j 

7 055*.. tx-r*l3^-*IB«©*5W*»«0!)«Jt*a. 
[W«2 0] flUIB»2(D^Fj§tt**XI*7';U3> (A 
r) 3Z.I*^y^h> (Kr) XI*TJU3> 

t <? y ^ h >a>5B«#x-c» y . Siiffifii^TttBS* 

(02) ^^7^-7 (NH3) ft*. titzteWtm 
(02) Kl-t&m (N2) »T<!:7K* (H2) 

y £ y » ffiiBv y a >it^m t lt •> y a >^s-ibBi 

*«»rt**t«Ct*««tf *BI#fll5~ 1 7(7)5*.. 
LN-TttA^ 1 1llcfBft<Diti#<*^a(7)S!ig75;i„ 

sa©sujfi7?^ 0 



(3) 
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t. ^$£a->'j=i>as±ic^js**tfcm2(Dj6^fli$ 

XvicBiLTiiiJfBv 'J 3 >S®(D'>fc: < <t i-gpic^tf> 
m 2 0)*7£V£1i* £ LI*IS&«3Sro§l<*tt^- 

£Djg^**xic c fe?,m2(D^x-7£^fijtL« intern 2 « 

[If*JS23] * t>lc. T|iJfB£*Sfi->y 3>$®£|b 
3 O^F5S1±**XlCck 3 (D ^5 XvlcBi LTflfB v U 

7=?x^o>tx'. ffre^MA^'j 3 z^mkiujibsu*** 
c t ^ ftftt -t ztmm 2 2 t&m<D^m^m<om^ 

[If5RJS24] gjfBin fc£tf»3 0)^t£;tfxi;J\ 
A r . K r fc^tfX e «fc U fc-SPJ: yStt§'»i < i: 
t 1«(©**X < ktJ^6Ci$!j#g![<!:-r-5)iS^li2 3fBft 

umm25i giiBm2j3 c fci;m4(D^att7a*7.iiK 
ibflSct y<j5ct -r ztnmm 2 3 2412 

[ii*S2 6] fIfB»2fc<ti;ig4(D^jSt±**XI*A 

r ^fci* k r <k y <c y . BiiiBm 1 «fc vm 2 

teflS* fc liBtM1bBg<fc y -5 c <t £ <t -f 6i?!*iF! 2 
3 *fcl*2 4fBSS03i(i^l*^a<OSait^;*. 

[IS*JS27] glffift 1 t$£Vm2(DZf^X-?lt. -7 

f ^o;fiiz < kys*e*ti6c:<t£4t8([<b-r-5)»^2 2 

y a >§<t y ft*->y a ^mzmm-tz^mt. 
mz v y ^ >n$s£m 1 ro^stt # xic <t -s x^? 
icbslt. iiriBv y a >ji s®cD'>fc < t *>-mz&& 

IS 2 <7)=F=S1i**X £ -«««EL* Lli«lfrH*ScDm<*#^ 



[It*JS 2 9 ] HUffilB 1 <D^jS1±**XI*. A r . K r 
ltM*m 3 O ] ffirlBm 2 ©^jSHtf XI* KriVS 

y . fiiBis v y 3 zHtaauitt v y 3 >&itm& y 

c £ £ftfft i -T 6it*il 2 8 £fcl± 2 9 IBiEro**<*S 
[IS^^3 1 ] fiUIfilB2(D^S1t*rXliA r£fcl*K 

r j: y «t y . fiiBv y 3 >it-$tw>mt*mitm&tzte&w. 

1bB»cfc iJWCt £4$m«!:-r-i)H^3l2 8 *fcl* 2 9 IS 

-f ->PjKlcJ:yji!ite$*t6ci:£1$g![<b^-SW3Rli2 8 
~31fl)5^. L^-r^A^-iIfBgtro¥^i*^a<DS!ig75 

[000 1] 

IcmblS, ^bBS. ^S-lbllI^A<^J5E*^fciti®tt:^a 

r tf* (D PfiKTj m ( c ia -r ^ . 

[O O O 2] 

[«63So)j$?ri] m i s (^a/jfessiflt/vy 3» 

[0 0 0 3] Cti^O^^iSfc-TY- h$6i^HI^J5!t«E 
ffitbt, «t3Sl4. K*»T-^7X^^fflLfcft)8 O 

[0004] mm^x.m\t. ^roHiixs^Lr^ 

*JS. /<— x-f ^iU/«tif©*iB«*SSSK!i*** 

7K*T-$IS^LT. v'J 3 >a®^.CDS^K'lbflg)f$fiE£ffl 
ML. 5ft;*kS® £=Tf 5 v'J 3>S1S£. ^Icig|< Sft 
Kftig^tiiAbT^I.. ^BS^bxa-ri*. cross 
$Ug7Kmi*r;U3*> (Ar) ^<k*ro^stt**xi!:simr* 
•> i j3>«MiSLT^<is^6oo° cmmm 

±.<D;&&T'i\stM1-&o v'J 3>*ffi©K-lbi*, ^-rom^ 
8 0 0" cm±TiSm» : f : 4-^Li*7k^£«ALfc3S: 

[0 0 0 5] fife*. C©<fcafc*fiitlbftffi£{$fflL.Tv 

y 3 >Sffiic->y 3>K-lbllI£Jf^Lr-ii^. S»^BS 
teBt/vy 3>^®4$tt. B§1bliia)WI±4#tt. y-<7S 
ift»1t<fif6<»&ti«©tt. a®*< doo) ®73l4l= 
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!Bl6]Lfc->'J 3>£f8l^B#l::|S'b;h.Tl^„ fit 

[0 0 0 6] (1 0 0) ffifemroteros^iiicie 

i i) sicEifij-r-s^^ftv'^v^-cii. i&iftfcttffi 

££fflLTvy a^gglblll^JiKLTt,. dooii 
%&i=SfiLfe*>y 3>rov'j 3 vSHbrnictb^-cfiS-lb 

[0007] is*i=fe^Ti4*aw*ss«o*ait 

<DS£^b*g<Z>^fclMt;ST*0>. LA^SSttSttfl)^ 

14 * fr a C t liBStT? & ^> „ 
[0 0 0 8] c?Lfc, fit^cDSftK-lbXiUlcfcltSISSi 

^ftT^-Sc, ^"Ct, 4*I!S¥1 1 -27 9 7 7 3^fg 

^-tvat)!/ ^/W-lrX • 5— t< 

1 999 (Technical Digest of International 
Electron Devices Meeting 1999) .. pp. 249 — 2 
5 2fBtt(Dfttl5, fe&lM42 00 0v>7Kvt7A • 

• ^^x^JU • /<-X (2000 Symposium on VLSI T 
echnology Digest of Technical Papers) % pp. 7 6 
-i 7 7icig»cottffir'ii. zf^XTtpiz^fSteiSxt 

J£Ttt&*lc < fc3vy 3>«ffl<Di^b£m*i£&&*) 

[0 0 0 9] C;h.£>0)&ffilcfcUTI4. ^JStetfXO)-? 
'J^h> (Kr) tmm (02) jg^^XI-V-f^PjK 

*o*^ll:4^Lt4 0o• cSSro;gjS-c?v»ja 
>©lHbSm\ «E*©*MMbl=EBrt-.5«U-' >*3t 
tttt. «3*ffi3Mi8S, BS§tE14£SSStLTl^-&. £ 
fc. zroKlbft^lcittli (loo) ffiJilfl-cBtetDSTJ 

[0 0 10] 



^fiE}$^-ei4. Jf^ttS8fltO*£{£fflLfcffiHb£ftoT 
l^\zt,frfrt?t>-f. &3fc£Dlt§it#^fc<5iM47k#^£ 

itffl LfcSftigibxa t mmm&omntMmz s -> 

U3>l£lbllSLJW#£;h.Tl^ t i:lS > ftlCv'J 3>£:fK£ 
®lcfcLNT*52 nmSSJUTCDKibKll^^f -Sv'Ja 

r^mbia-ci* A»fc«i* y sssftit c <t *<ai 

«MBh7>vX*0>3SSI4. ttSa>flHMbKtttt£RM* 

[ooi 1] *fc, h^>vX9OTBS1bl|g^a>/t-x-v 
V'J7', } iAcD^lc < fei,n>'Sf->^>X<©^1b^. 77 
•v->zl>^ yfc.t\ v'j3>BS1bBS*lcm^5 h>*JU 

14(D$iB#WS&'lbA<. -> 'J 3 >mbHg£ «£*ro&X*§lc J: 

y mm u y * mmizm c o r => t usi 

[0 0 12] *ZT-*%mt. J«l±2'<feffH£tt%L 

[0 0 13] *f£B^(DJ;ymtt:fl*l^i$Sil*. <£3fc<D»iB£ 
^bttWlcn^-SIgS^^ X ■?Mitt$.WiZ&m*Z> c t ic 

[0 0 14] ^B^05ffe<75HSI*. fc£tf>-5®75te(Dv 
[0 0 15] frfr&fia-eojftaMlfett 

n» j^atri £ ($ o . mutt (ds l ^ a p d pS 

[O 0 1 6] 

[Mt*at*fc»»¥B] **Mtt±lBO)BII*. 

•> y 3 >it^mt: *t*«n*si«"c*o r . «riB*> y 

a>ft*1Wil*, '>*< tt,RFf^©^jS14^X$^. 
7k^*SA<®ffiJS^ST? 1 0l1/cm2jilT-eS>^C 

«t * «*t -r **i»*««ic«k y . *fci*i»*« 2 1=15 
ttLfccfc^ic >>y 3>a®±i=*i o->y 3><b^Bj 

■ *^LT»J«**Lfc*ttft5/ij3>BI**-r* l-7> 
^$SS->ij zi >S®Jilz}f$jiE* tifcl2fl)*> 

y 3 :Ht**BJi«*t?**/<*>* <b *SS«±ic{§ 
*fc*»f*>*y*«Tf*or. utiiEmi fc<ti;f 2© 

v 'J 3 >4b6«lJ|<D&-4 l*'>Jtc < t *Br3e©5F5Stt*rx 
JS3lcI5©Lfc<fc5lC *«±lc^fiE*tifc^lSavy 

3 >n x I* 7 =e >v z> 7 x -> y 3 > n $ S14H t -5 
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1 oii/cm2iaTwv'j=i>^^^*<^j5)t*+L. m 

(Ar) , ^'J^h> (Kr) . ^-fe^l/ (Xe) (0 5 
<t=t 1 ar-ifc^C<!:^4$g!fi:-r^IS^«1 ~ 
3©t^-T^ 1 IBlcfEttCDi|ij§(*!&BlC«fc y. £fcl*« 

®-t(D'>£< tfc-ftllcfciafrCi&SfcLTl^JcStS 
»3s-r*I«t. » 2 (D^fttfX ^Ui« 
ft«fll«0*(*»?-<0a* 7? X |C J: 2 <D ^ XV « a* 
J*U fl1II2S2(D^ : 5X-705Tri{IfSv'Jn>S®|cfj 

tE&{*#^£«j£-r ste*©^ < t y 

* i: T <5It*5i 5 ie©»¥aiH*gg<D 1= «fc U . 
£7=liIf*il7lcfE«L7i<fc5lc. ffjfEigf*!*. 7k*3s 

roSSit^JS ic <fc y . -gtzltffiXm 8 lc|E« Lfc«fe 5 ic. 
fflflBttttl*. *7-y8tfc5C!:^{Stt5lt*56 

fBtt<*>¥«t*£aa«ft«2£ i=«k y „ £fei*n*q( 9 ic 

fEftL7=J:5lc. lijfEvy n>SSIi. JdttA*>U3> 

*i.^-gttBiE©*»*««a>«jft*ai=j: y. 

**B1 OlcfSKLfccfc-plc, ffitEvy a>£ffili. (1 

0 0) iS,MJfc£z££m&£*SW*JS9ffl«a>¥* 
(*««©«Jft*ai=J:y. KcfBKLfc 
«fc?lc. «tFlEv'j3>«ffil4, (1 1 1) n£iJ&«C 

*y. Sfclii»3RJ11 2lcfE®Lfc<fe5lc. BfJlEv'Jn 

* £ISI*js 9 fEtt<&¥iSt*gaa)SJii;&&ic«fc y „ 
liltfjfclll 3lcfEi&L/=<J:5lc % IRtBttftiDAftofett 

1 2fE«E©*«<*Sg(DSiit^lc < ):y. *fcl*»#5i 
1 4lcfE«Lfccfc5lc. ffifEv'J=i>S®l*. £$6Bv 
■J a >£®T?&<5 Z i: £ 4$fi![<b-f -SIS^II 5 - 8 <D r> 

i*7ti fr-mmo*mi* : gw.<D®i&i5mz& y . 

£7il*H*lI1 5lclEt£Lfc<fc5lc. BiJfEvy 
I*. 7€A7rXyiJ a^SSr-fe^Cir^iftSti-rs 
»3R^5~8<D5*., ^-r*ifr-HIE«<D¥ISf*!gMa> 
SS&^&lc.i: y. SfcliffsRiS i 6 lcfE©Lfc J; 5 lc, 

nutEm i ro ; F, : S'tt7a*xai;8iifE^2(7j^jstt73*xi4. i* 

-TtltT;U=f> (Ar) #X, -?y^h> (Kr) 2>*X 

fc*^t^> (x©) #x«fcyfc.ss*<fcyiS#?;*;h.<5> 



'PU< tt 1 a©#XT-fcS C -f-5IS*i!i 5 

~ i 5©5*». i^;rxfr-gifE©<7>¥#<*=gaa>g^;fc 

£lc«fcy. £7=l*f»*Jl1 7lcIE«LfcJ:5lc. MIBIS 

1 0)^jS'tt**Xi:BiIf3m2a)^ / : Stt**Xi:l±|s)-r'fc^ 

a5lc«fcy. *fcl*It*ii 1 8lcfE«Lfc<k5lc % filEm 

2 (D^JStt** XI4-? 'J ? h > (Kr) tfxj: y^y. 
fE§U*tt^l4i8fit (02) fl^yfcy, |tj|Ev'Ja> 
fcft fell tLtv'Ja >B§1bBS*<ff5 * tt 4 C t &m 
<t-r-5H*I15~ 1 70)5*., t^-rtl^-ISfE«©¥« 

<*^ao5©jt^iCcky. *fci*is^isi gicfseufc 

<fc5lc. mfElg2CDqF:St±**XI*7';U=r> (Ar) 73 
X. XI4-5"J^h> (Kr) #X. xi*7;u=r>±:£y 
?h>(D;S^*>XT?&y. HiJfE^ftS^FIAT^-T 
(NH3) ^fcliSSl (N2) #^«t7k« (H2) 

»^ t «*: y y . fiuiEv y 3 ^t^mt ur -> 

S1bBSA^fiE^tL^z<t$!t$S[i:-rSIB3}?Jl5~l 7<D 
5*., ^-r*xA^-JSIEiEro^t*:^Brog{j£^;ilcJ: 
y. *fclil«*ia2 0lclEKLfcJ:5lc. mtElB2(D^ 
jStt^JXIiTyUa^ (Ar) 73 X, XI4^y^r-> (K 
r) 2TX. Xli7)Uzf><t^'J^ , h>05;g^**X-r?S& 

y. HtrfEm<*^i*s§* (02) ^t7>=E-7 (n 

H3) (02) ft+kmm (N2) »^ 

<t7K* (H2) ^tJry^ey. «E->iJa^tft«ii 

i»*ii5~ 1 kd5*>. ^7*ifrim\~tm<D*m&£: 

BOSHJg^Slc J: y . ^7=1*11^112 1lcfEttL7iJ:5 
IC. fillEmi 0)^7 Xvfc<fci;flIIElB 2 05^ XVI4. 
V >f P ;SIC J; y JUfi * *i ^ C t & «t -T -5 5 
~ 2 0©5^. ^-T4x^- JSfEttro*«t*:^ac7)SU jg^ 
aic«ty. ^fcl4!f3RlS2 2|cSEI£L7i<fe5lc. v'Jn 

lc^fiE^tvfc»2<D^flS$#t;^v/<v^ i: 

fii±icfflix.7--#^<*> : Ey^a(D^it^-c?fcor. gi 

IEvya>*ffi$mi CD=FSt±**X|cJ:^,mi (D^f^X 
VICBSLrflllfEvU 3 >*®05'>^< irt-g|5|c^«)# 
i£-r£>7j<;ff§£Rfc£-r<5ia«!:, m 2 (D^RStetfXt-fi 

l liasjtasco mt*:»^(D;i^ 73 x ic ,t 2 <d 

'J a >$lilciiijfEJ!U*tt^£ fllfiEr -5tc*(D'>^ < 1 1 
U a >-lb**JBS, flfEmi O^BStL 

«Jt*»lcJ:y. ^fcl*IS^ll2 3lcfE«L7=<fe5lc. 

* t»ic, «rie»ttA*> y a >«s^m3(D7Fjst4**xic 

<fe -Slg 3 (©^^XvlcBg LTfllEv 'J a >*S0)'>fc < 

<!:t-epic^«)#s-r-&7K*^^-r-5)xat. m4o 

=FS1t7^ x <t -m<r 1% L l*«iSaSO^<*»T<D;1^ 
73*XlcJ;^m4<753' , 7X-7^^fiEL. mZ&4(Dy?X 
■?0>T-C. BiISE^«SgSvy a>S®|cftlIEm<*^$« 
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HtIfB«2©iiiftaiS<!:Lr^fiE-r-SXfii:$^t;ct 
1 f £f»*JS 2 2 IEK<Diti««:^MO)g!it^;ilc 
<fcy. *fcl*if3Rii24lcf5mLfc<fe5lc, HiifBSMfc 
.fctfmsW^jStftfXIi. Ar. K r JS<fctfX e J; y 

•511* yaisti-5'>^< «tt i aa)**x<fe y«*ct* 

y. £fcl*»*H2 5lcS2t£Ufc*5lc, HlifSm2fc<fc 

2 (Diffe^Bii* v y n vmbiigj: y fc-s c t $ tmt r a 

t»*J!2 3£fcl*2 4f5lE(D*!g<*^aroi!jt^}4lcJ: 
y. *fcl*l«3}?Il2 6lc|Et£Lfc«t5lc. H5iaig2;BJ; 

urn 4 <D^F5sti#xii a r k r «t y Jtc y . me* 

U^I2 (D^flllia^lS^fcliKM'IbflSck y c 

t&mt f 2 3$fcii24 tei£(D*aitt:sa 

(DSot^^lC* y % 2 7 ictSft Lfccfc 3 

y as * tt-s c t t -r ztmm 2 2 ~ 2 e © 5 

v'J 3 vBXIiT^M^rX-V'J =1 vH£jSt4JI£:-f •& 
-> • J n v f§ £ li T =E ; u ^ 7 X v y a v B <fc y * -5 v 'J 

3 vn^firr-g.xa.i:. nijfBv'j3 vn&®£mi © 

^StttfXlCcfca^XTlcBSLT, BtlfBv'J a>Ha 
©S^tfXlc^S^X^Sg^aF-t+T. fJiBv'j3> 

nasicftuBmtt^^m^^Tt*©^^ < t t-sn 
^mt-r?>i|i«(*^arosiit^Jiizj: y, *f-i*is^ 

2 9lcfBKLfc<fcaic. fiffilgl ©TStftfxi*. A 

r. K r fc«kl/X e,fcyfc.5HJ:y&l£*l,&'>fc< 

ia(D* - x < fcy^^zt^^8t«t-r-i)i*3}t^2 bisk© 

^jg^McDSJat^Ji IC <fc y . 3 0 l-fB» 

Lfc^^lC. BijfBs^CD^S'lftfXIiK r «fcy/«E 81 

tern v y =i i*«> y 3 >e*ibiij: y c t « 

4$8!t<!:-f .5lt*JJi2 8£fcl*2 9fBR(D¥3?<*iga©§!! 

IBm 2 ©^Fittetf XI* A r$fcliKr<fc U U . HUtB V 
'J a >ib^14!lBI*M^blg*fcl*K^blSJ: y c t * 

i$mfr^»^ii2 8*fci*2 9 isfflc<7>#st*sacDSj 

it^jilCcky. ^fcl*a»^ll3 2|cfeiELfc<i: ; 5lc s gr 

iBmi n&vmztozf^x-?^ v^r? y®& 

B^bXiKDfljil&JIifl.t bt#7 -viS-V>7Km*AD**$ 

mi^tztitft* m\ •> y 3 v*s© -> y 3 >;fc$s^£ 



7k*-c*iJffi-r -5 c t i_«fc y -> y 3 >s®(D gss^b^ffl 

*l]L7=«-&IC. Ar. K r ^ifOT^jStt^X^fflm^lC 

fiwv y 3 »s-r-5iaiiicfci+i,ffiisss*i 
»**fflli«ti=#or v'J 3 >*3Di::¥iat£a>&ibA<£ 
C^Ct^mtBLfco frfr-Sv'J 3 v£® 

-tbl*. *=h,ir^<afiB^bx*§£*§fc&T-&8y. v'J 3 
y a >&lbl!SJ?.®lcfclt£¥iB14<D&1b£ ±C-S> 
t©ttxbW„ A^A^-5 -> 'J 3 >/ v y 3 >SS1b8g^ 
®l-fcl+.52pS14ro^'lbl*. 'J — > BSitOlgAQ^' L^l* 

[0 0 17] «tC5-efi£SE©V'i , -5' □jRSftE^^Xvlc 
J;.5vy 3 >K-lb8I^fi)cX?iT'l*. SftK-lbxfKD^i: 
BiI«iSXlilzfcLNr#7-vSt^7K^»D7K^© 
»*-CS/'J 3 >*®^SI4gU. v'J 3>S®0)S^|g1b 

^}Il^*^lLrA^^>y Si 5X7ig^b5as5fiorL^-5„ la^l 
cociii*. v^^aSEy°7X-7M1bxli'ei4->y 3> 

<DBt1bl*^4 0 0° Cggfl)i;Stfft)ih.tL^©T'. 

v'j3>as$^^LTL^-57Kmi*fljign±-raffiic5io 

fc^*t?^bX!SA<iT^+i.TL^fcci:^Si*-r.5„ -T^ 
^*.*!6BJ?(D^B^#li % ^JtEW^^^D^^^Xv^b 

i«-eii. v'J 3 vB§1bBS*i-^aic7k*A<?iSL. c 
HA< 'J -<7 S3g©l«ttl-V>* 7h^'J TiB1i©S'lb©)S 

C0018] *§ew\z&&mmmi\mift(D&mmiQ7i<.m 

M6**S*f=J:*ttf. ^^XvSaS^tt-Sv'J 3 >SI 

HtiiBvy 3va®^roii2(D^7Xvic«fc^is-ibai 
•V'S1bflSfe-5>t^l*Bsa^bfll^^<t:wv'J 3 isitswmnm 
xfiicftioT. mi ro^^x^icfeyfiis-r^c^ic 

<ty. *®ro¥iIte£»b£-fe!-3C<b:fc< . 4 0 0° c 
aft JilT©1gST?^B$|Jg7K^^ &±iz&&-t & C i: ;!)< 
^mztZ&e 7v7il/ • v ■ XQ v h • 7> 

ftSftlLfc7-f^7Difi^X7gg (WO 9 8/3 
3 3 6 2#i*ffi#JH) l*^®Wlct.fcyK)-T*B#raB*)lC 

IDli^iZt^-C^ v'j3>SSlc^m^^-x*Ci:^ 
<. «®SI4ffi7km^l»*L. 5l#SK^Bft-lb. S1bfei>L> 

[0019] v'J 3 v^srosigii^fttfxrojtSd* 

SlM5i:'>fc:<fc:y. ^'J-^A (He) . (N 
e) . r;U3*V (Ar) , ^'J^r-V (K r ) . ^■'CJ 
> (Xe) (DWSlCigE «7ttfA r £ffifflLfcy°V 

xv©^. sniBv^^Djffijaije^^x^^a^CEffl-r 

2W/cm2T\ E*A ! i|!l13. 3Pa (lOOmTo 
r r) Jil±©^. ft/37 e V JilTlC^ -5, C <t A^^^o 
[0 0 2 0] -f a-vfi8atx*Jl^7!><7 e VJilT"C**l 
I*. Sffia®A<v'j3vT-fcoTt. &tz£ t>lzm&\Z 
HLNv'j3>K1blg-C3&ort. ill^fiAU^Ct 
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lift I*. &V'<*ls%kM^*)\'*Z\$.< Lfc^ir^lcUfc 
[002 1 ] mIiESffi^7Km$^-r*fcto(D^ai4 

±rxis. £j£wft&2££fe(f.58i£frt>, m®*mt&& 
i.m<DX.\zm < igT-^ns^ s c <t 

k r ^xv-emv a?tta*-PNH 7 i^ftJU 
£#6££-fe>-Tgib£fT5i»i=ri::i*. &Bmag*xa>tt£ 

5A r ^XVfifcttK r ^Xv^ffll^Tft?©***? 
[0 0 2 2] «£*©l»IMbX«^-7-f 

* □ a ?5 x-* x« -c* n l fc «> 'j a >nibK «k y «*i 

fcftte. 1i^4£^Svya>IHblg|£!iQ4 0 0° c 

aaoaa-cajat-rscfcatpjatfty, ->y =i>stib 
a©aa£«fcya< Lfc»tea«*h7:/$?x*»»Ei 

COck -5 ftSSIi&Sft < . 5 5 0°CJirF<75<£ST*+# 

■cfcy. S®H«7K*[»**^«). Rattna>ff»ift«>£ 
5 5 o <> cJiiTang;S'e-c#-i)(D-e. Bt+ro^yy >^ 

7l*>KS«aLTl****««aSl±*::i:ft<. IS* 
*«£ls]«*-e-«C£j&<T?**. CHI*. a4bRfc«Lt 

i±ttafcK<DJi»j£i=*sit-ct.nc-cfe«. 

[0023] £fc. «*ifc1*tt. mm 

tt**f **> 'J 3 >SlbR&5iMi->y n >RaftM 

Pitt t ft y . l»aaR£ * ofciSltttft h 

^ > i?x * aRiaa saa-e # -5 . 

[0 0 2 4] &tz* **MI=J:*ll<. vYD-hl/>f 
T-f V U-v a >ft i:(7)^T^SIfliit(7)ftg|55i-^IH]flro 

Eft Jf©«tt*<ft»ttai**flBft*>y a >Rfltf*¥»» 
v "J a >g|bBL v'J a >MlbBM*£#J*-rSC £A< 
-Tttifty. Lfc*j*ftUl«&l££:& 
*-&¥aS<*«M6[I]B&-^ :£#fcJ*?lit£l$^S&Kft** 
ttSi»lE]8&<7)*IjiA< »7tt <t ft « = 

[0 0 2 5] *&ai::£««aRI2. ^^VVa^t'J 

R*ft Mz&m ts *t-5Sp D 0 KSi1I<Stt' , f- HftlMI** 

aa~>y a^annaaRic&ajssti*. 

[0 0 2 6] *f,lz**BB»-«b4xl*. RaR±l=a&$ 
tifc. itLT<i 1 1 >^l6]lcg5feiBl6]-r'5^aiaj; 

y«ua**i**is**>y aaaft->y 
nft*Bi:Lr»*-r*ct]Wpntttfty. A^ftSEift 

£*<pmicft5. A^i^^SvU a>h7>5X*t 



«oT, ftaa'raa€£t;ft4fta;i%aBft<Ra-c 
* fclcit h7>5?X*^aa*^*a*aRLfc3 

[0 0 2 7] 

[aaoRKraaai KIT, *«W£9aLfe»afttt 
R»»Bl=oivi\ HB*#RLftA<5>Baic»a-*- 

»*bR»J*l=oi*Ttta*-<5. 
[0 0 2 8] 011*. **WPffiib4i47 v7^7-f > 

xo-v K7 , >x-*-*ffl^fc^xv«aai«©-'W** 

[0 0 2 9] *SISfi^®lc33Lxrii. ->yn>*®(75* 
»B6x«-C^5X-7aiBifXi: LTftt>*i«K r 

u. n-aaan-eaaLxaaaaTKaas&aa^a 
[o o 3 o] a^sa caaa) i o i 

ICL. ^ICvV?- Zfls— h 1 0 2*'>«bft*JJICA r #X 

srau iti^K r #xi=gjaa.*. *P>lc. atBA 

111 O 1 ft(DI±2l£ 133Pa (ITorr) fDtlC 

[003 i] *i:->'ja>isi o3$, jaaaasa 
^■r-So miBvy o 3©ss*<2 00-55 

^05t(Di:fti>„ «B->'Ja>li1 0 3 li. RttftR 

aaiaicfcuTa-^aaaMsstu *-®ttaaa 
[0032] adaaaaa 1 o 5#>&7S>7;u7-r > 

-V K7>ft1 0 6ICH;SDt6<2. 4 5 G H z ©7 
>XP-v h7>ft1 O efribffiS^I 0 1 CD3I®<D- 

»i=»ite.*i.fc»a**«i o 7 jilt, aaaaai 
o i flic^A-t-So #A*nfc7-f ^pai*aiB->* ? 

— h 1 o 2frg.miBaaai o 1 rtlcRASttfe 
K r »x$BiBL. *r<D&&mtZis J e r 7— Zfls- h 1 O 
2(DiSTlcS^)t(DK r ^XT^a^EStt*. tt^-r 
^v-f -7ajK©JS;fc$!tA<9 OOMH z aSlJi±*tli O G 
H z«*l2lT<&aHlc**itf % JilTlcjS^^^SIilS.!: 
A/t*fp]«ifl)t(D<!:ft-&. 
[O O 3 3] Ell <D«|i?ltlCfcL^rv-\' , 7— ^U— h 1 O 
2<tS*6l 0 3tDraPI*. *3S!6»a-CI*6 cmlClS^ 

c©nai**iMt3#j:y*aftj*Btf»7ai:ft 
^fflL^fc^^Xv^a^ffl^^rJ^!^BILfcff^J^FLr^.^s 

tea>^j£^fflO^TV'r<7D•fi$5aSSl*]|cagALT 
^■^X-7j®iSLrt«i:LNo 
[ O O 3 4 ] flfSv 'J a >Sifi 1 O 3 J K r H*-QWi& 
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0 ZCnmmtete^^OK r -<^->RB|t$5lt. -5-0) 

[0 0 3 5] D2l4Btlfgv'J 3>S1S1 0 3SBIcfcrt 

■C?&y> fj|5«fta^1 O 1 tflCV-f^D-fi^ 1 3 3 P a 
(ITorrlfflE^T, 1. 2W/cm2«)/^--e 

[0 0 3 6] EI2£#fiP.-f -SIC fc>"3°fr 1 %j>fefM.(D K r 
^X^fSWT-vM =i>-**tt*lc«*(fi«:sft»2 1 

3 0#(DK r ?7 X Viatic J: L.K v'j3^S®S$IJg 

l±. 1 »Rfl(DK r ^X^RSIt^JgLT. *]B«Stt*j|t 

[0 0 3 7] fftt&~>W — Zfl>— hi O 2frf>9 

7/3 05»EitO5K r/02;g^**X^iiA-r-5. -05 
US. MS^flCDIE*!!* 133Pa (1Torr) fiSl: 
*t#LTfc< = K r #X£02#XA<;1^£tlfci§&l£ 
®!lS^Xv*-ei*, ^fiSS^lcfe-SK r*<h02# 

[003 8] *SJ609t-i*. ^<D^=F^mmo*\z^i) 
fltIIEv'Jzi>St51 O SOT^H^BUb-TSo ftJfcOv'J 

Ittffjfrtl. 8 0 0° Cia±<DfiltoTSit^«ftSSJt*<^ 

^r-fe-DfcA^ *mBR0)m : f-&.Mm\z£t>mt9&mx' 
i*. 4oo° cfiitroiMSMC'is^siST-SSIbA^&T-fc 
*. Kr*t02fl)ffi^?*#<f§l:l^ fflSSIE 

[0039] E13IC, fllISrt(DK r/-02Wi±*lit5 

9 7/3|cftJ#LOO, iilI5«ftS^1 O 1 rt<0**Xl±* 

WE7)tfflHI$*t„ tzt£L®3X-te. 

10 3ffligg$4 0 0 1 ClCiS^U 1 Oftm<DMltm 

[0040] 03S#itsi:. fjie^as^i o 1 wot 

133Pa (ITorr) (DB#lcSt iglb&lt 

aST-fc-SCfctfjb^-i),, C(DSSIE*I*. filtEv'J 3 > 
SJR1 0 3(Dffi^14A< (100) B-e3&4*-&lc©f> 

?\ t*roa:£teo->'j3>s®-efcoTtii)i:-i?3s-i>o 

[0 04 1] R>raa)^J»<DvUa>^bPA<^J5)tS4xfc 
<t C^T-vf ? Djft/x'^— tD#A^ Jti6^7X-7®fi$ 
ifeSTL. *^ICK r /02;1^*fX^A r^'XlcMSlL 
TSt1bX*i^$«$l7-r-i)„ *X*§0>iiimi-A r 



[0042] Jii±(D^bss^fiEic^^r. as^fiEx 

•RIIK^fiExfi. 7K*v>-S«5aSxfi^^J6Lr h 
fiE^F -So 

[0 0 4 3] ±IBO)#lll-e^fi)c*ti.fcv'Ja>K'lbK+ 
(D7k*#^a^ftS«Ctlllc < i:yjBi|^Lfci:C?). 3 nm 

roBSHro y'J 3 vBtibBSlcfcurs^S^-c? 1 oi2/ 

c m2fi^ feiTT- & o „ - <7 nzztf'pu i ^mt 

m\z fcuriiv'j zi >K1blSrtro7X^*Si*. 
&S?T*1 o11/cm2*Ij£mTT*fc3C<t*<«ii8£;h. 
fc. SSIblilff^ffiicK r ^^XvrolS^ffbtE 

A^ofc^bflgliS^lt^T' 1 0 12/ c rr,2£ 

[0 0 4 4] ±fB<&^lllT*ff$J&£*lfcv'J=i>i£ 
tefll £ SiJSt L *=&<7> v ') n >S® t IMb8a JJ2 ®M<» v 'J 

*tfc„ -T^^*,. ^7K*£|&£LT^IbLfc&T-*,v 

[0045] E4ii. Jiiero^ras-c^jiE^+ifcv'ja^ 

^^M^fflL^rSa^fctcDT'fc-S). fcfi LEI 4 

It'>'j3>© (ioo) m\z-?iiTO)&<DvfoZ>tf* 
(10 0) SlcfS^-rmro^fiT-tlBl^cDjsSSAqf^ti. 
-5. 

[0 0 4 6] E4<D3ieST*l*. K r *a)B£fSta>#GE£3 
%IC *fc«aS^rt©l±^£ 133Pa (ITorr) 

[0047] E]4£#i«5-f SIC ->'j3>^b^*03K 
r ffi)tliTife(Dv 'J n >*®A^ja^-i>l-^+i-rliA 
v'Ja>iS1bflI^®-CI*2 x i o11/cm2fi)Sro 

'J 3 >BMbBMI*. TlfeCDv'J3>^ffiA^^ 3 (DS§gl*<4 n 

') a>SE*^(D8g@IA<4 n mJaTO$iJ|^lcfcL^TI±v 
•J zi 'J n >^bfll<73#®lc[6]AN oTS'> LT L^S 

[0 0 4 8] 1215 I*. JiI2(D^lllr'^f>ttfcv'Ja>K 

-Ibfllic-otNT, 'J— J7B5itroBi*na^-tti#tt$*-ro fc 

T£LE5(DliSSI*> v'j3>SMbllla>IIMSrt<4. 4nm 
|cot%r . (5)-|giJ?<DiHblli|(7> ij -^*a«tt** LT 

[0 0 4 9] @5£#SP.-rSIZ. Kr^7X7^(0lS 
£^^A^ -o tz®£(D v 'J n V^bBg© 'J — * aiffifttt 
I*. «£*(DJ5fti§ibliI05'J— *«3S4*ttiH*"C*y. K 
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flp.ltl-<fc USI^X^I^^ $-)SfiLTA^f> K r /O 2 1iX& 

y»«s*ifc$/u 3 ^iSibiict: y ti^-a^ic fcit-i) y 

H3£A< 2 ~ 3 tif i U l^lc &» fc« >) - V 4$ 

*f>lC»LM. 7 nm*I££T-<DBgJ?a>vy 3 

[0 0 5 0] E16li, XmMBm\z&Z>isi)=i>Mitm 
<D'J— >*3M*te*. IlIiHvU =J>K1bHs«8aJ*^^b 

«MHb«©'J — ?«3lE«tt*. £fcOI*K r^X7-v 
CDBiS^TtBSLT K r/02^ >: 5XTlC<fc§K'lb$tTO 
fcif £tf> -> 'J n >K1bW(D 'J -<7 «3E4$1± £ . * & ic • 

I*. ItiJlBK r ^XV^CDBSS©^ #113 K r/023f 
^Xvlc J;S^b$^ofc2|K||]!i6^!Hf$®lcJ:i,->'J n > 

^r-si*. ^-e&ttBj-rSKSib^icoixrtD'j-^Bjjit 

[0051] i3 6£#si-f -sic or-^-r. K r Zf^j X 

V^WBiSXli^TtBS L T -J? XvMibxS-c^fiE L fc 
-> 'J n ^iS-lbBS© 'J — 7 B3S«ttli, Afft i!R5t1bBS 

iSffJSIl:: <fc 6 -> 'J a >K1bBtfl) 'J m^ttl*. OT* 
^ ij _ /7 KSKttttlcft L r 2 ~ 3 tfi tM'> L T I* * © 
*<:bA><5. **Jfcff*®lc£Svy=i>IHbBaT* 

itlbflSoy — 7tt3£lcElR-riu 1 x i o-2A/cm2 
© 'J — 7 *3S £3l3tT* # -5 Z i: -5. 

[0O52] Ifcfc. *3SJfcff*/8lC£y^;fcfci>'j3> 

^bl|glcot>T. -> y a >/-> 'J n >^bSI^®*14S 
3>a®lcfcL>rt. iSQl x i Ol0cm-2 e V-1(Dl^ft 
[0 0 5 3] zcDite. WEEftte.. h*v'JT»t£. 

•5£"C"03ll?BjSQB D (Charge — to— Brea 

kdown) ui£(om%mm. mm&M<®mzML 

[0 0 5 4] Jt&LfcJ:?IC, ^I$IS**?KiLT 
A^^ K r /02SffiS^7Xvlz < fe y v'J n >K1bXifi 
4 0 0° Ckl^lSSICfcl^T*,, fc£ 

* y KibBg*(o^^*aA<'>^ < tt y . 

■3. Mitm#\zK rtfS&ZtiZ^tlz&mLT^&k 



#x.<b*l-5„ BS'lbflg*(D7k*A< / >'it^i:T?v l J 3>K 
1bBSftro7cff§(DiiL^£;b<d>fc < U y . £fc K r A<#^ 
*ttSC<klc<fcy. Sgtf-VS i /S i 02&MV(DX. h 

->y 3 ^mtmn'mm.mtfVt&XQSiz&mztix^&tz 

[0 0 5 5] ftlc. $®&Jt&Jll::fc^T7KiSl;-8j££l 

0 12/ c m2y-F. M£ L < I* 1 0 1 1/ c m2SJtJMTIC 

■f-Sdi: i:. 5 x 1 o1Vcm2tiTliS©K r ^-^t; 

[0056] *§£Bji<nmtm&nyi? $>tztbiz\t, m 

cD^awtelc, ^7X-7^fflL>fc1£S(DK1bBUf$J?E^oi 
m t -f ^ »J <n -J=i X-7 zf a -b x ffl^S * filffl L r t 
t5tftV ■7'f<7P;«|c < fey ^X7*lfit 

*fcft|CKr**XS«taj-r*mi<D#Xl&tB«lig«!:. BS 

[0057] un. *mmmm-?\z. mm.<nmm<r)'>>j 

X^±SbZf^X^m^^TL. £ hiZK r/ozm-s 
tfX? A r **XlcaM|LT^^bX^i^^x.rL^•S)A<. ffir 

( 1 T o r r ) fiSIC^ofc^^vvr?— ^U— r- 1 O 
2*Nf>«-|±Jt9 8/2WK r/NH3?I^**^^*A 
L. V'J 3>^1bBS(Da®lCi^0. 7 nm£Dv'J=j>S 
ibBI^}f$fiELT«aS*^^.Tt,fil-V C0)^lc 

'J a >MibBSA^J?)c* tifc v U a >KS1bBM6< 

4#f»*i, ckys^ibKa^^^-r^^BM^^^-r^c 
-ibBs^fiEicotNT^*. mitrnmiztemi <tiu«a> 

[0 0 5 8] 3|s:*Jfi}fJ^lcfc^Tli. *SS*7K*l£3s;Rtf 
SibBgff^ftfl)fc«)UA r *fcl*K r $^7X7§^ 

x i: uxfiiffl-r -5 c t t><&wtj:m<tmzrfif$.-f z>±-qw. 

[0 0 5 9] JilTA r ^^fflLfc^(D-fli!l^*-ro 

[o o 6 o] mmm.) i o i 

izymi,. mz*,*n—-}\s— v i o 2^£>a r 

#ALT«1S^W(DE*)^ 1 3. 3Pa (lOOmTo 

[006 1] JR\Z^ ItgI(DfI^^iSXg|CfcL^r*m^tt] 
7K3t;*lc <fc y Sffi(D v y n A<7K*T-S«iS * H 

fcv 'J 3 >S« 1 0 3 1 0 1 *lCagA L. *DS» 

&f*£f#ofa*4£ 1 0 4lc©g-r-5o $t,lcK*K7);SS 
£ 5 0 0° ClClSS-T-So C0)jgSA<3 O 0- 5 5 0° 
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[0 0 6 2] ^IC mS&W&'S 1 0 5frt>. 7V7JI/7 
-OXQ-y h7>ft 1 O 6 jS^tfiimtMS 10 7 £il 
Lt. ftm^fllC 2. 4 5GH zrov-r^o-s^ttiSss 

1"57-f -J7 O;K0)JD;"f£!jj(A<9 0 OMH z*§j£ia_t1 OG 

A/ <t*^b £>/,>: l\, V"Vr7— ^"U— h 1 0 2 iS&l 0 3 
(DfSimit. xmifemi&xit 6 cmi:iS^Lr^li„ C<D 
milttftlMS 5A<* yiSilfcj£llg#^<tfc-So *C fc* 
35Jfi»ffi-ei*. 7v7;i/7'f>^o-yl-7>ftSfflO 

[0 0 6 3] C0)J:a«=A r *fX-CBfi**Lfc^X-7 

i± i a-raoA r ^x^*s£jrr 0 

[0 0 6 4] ->A-9-^U- h 1 0 2frbA r # 

X|r^l±JtT?2%<DNH373X5;1^LrigA-r'5)o - 
©jgL fflS^rtOE^K* 1 3. 3Pa (lOOmTor 
r) HJtlCfiO 0 A r 1SXtNH3lSXtfM&2tltzM 
&mm&Zf^XV<PX<l*. *P B 1®lSttSlCfe^,A r*<t 
NH3*HF-ft<«3gU N H*7 H> 

-5c 

[o o 6 5] mmammcDis') ^^mitmmm 
[0066] wjiwaibiiSff^i-^tNT. aifsift. « 

[0 0 6 7] *HJiEJf$igTM;i\ 7v7^7^>XPvh 
7 > £ ffl i\1t X-7&W. * ffl t> r M"lb8S * fiKBsi L 

X^zfaizXiSxlZN H3^fflU^TL>-5*<. N2irH2^«t 
[O 0 6 8] **9)0-> 'J 3 ^SlbBSff^lCfcl^TI*. 

^fi£LT*|4g*4x. f-(D$gmv'Ju>SibBSRt/SS<D 
[0 0 6 9] Si-HlS^. N-H^^^B^rog-lb 



& < y . -> u 3 > / v u ^ >s-(bBS^®*<asis 1 2 

x 1 o10 C m-2,!:<g<}qi^P,H-5. #73*X (Ar^fcli 
K r) <tN2/H2ro;l^^x$^LTv l j3>M'lb8I 
&MtiLi-$>m-£izit7)<.miiX(DftJ±$: O. 5%W±fT 

[OO 7 0] El7li. Jiii£<&^lllT?ttfi£Lfcv'J:3>g 
1bflilIS<DEE*)tttf?14 * ^-To fcfi L@ 7 <D3S!Slc fcl>T 
A r/NH30^|±itli9 8/ 2 ICfS^ftTfc y . 1$ 
IHl$RS]li3 O^T'fc*. 

[0071] l217^#RP.-r^lc. SlbBStfJj&g&ltl*. 
ffia^WO))±*$Tlf-C#73X (ArlfcliKr) #N 
H3 (*fcl*N2/H2) lcJ*x..5l*;l^-£it-V>Lfc 
73*<j$< fc Set A<*7^-5„ M1bllSiff*j£a!)^<D81£A^ 
It, 7J*XE73l* 6. 65~13. 3Pa (50~100 
mTo r r) (DffiEWff L l^A<. ffeO^SS^ST?^ 

^<fe5lc, ffi1b<kgib£ii*rr-5ia-ei*MiblcS!Lfc 

(±73. 133Pa (1Torr) HJ£|-$t— LT 

fc-S. ^73X*(ONH3 (*fcl±N2/H2) tt>» 

l±l*1 -1 0%CDeffl*<&< , ^ t>lr»^L< 142-6 

[oo 7 2] *mMmmz±i)&t>txtz^i)=i^mitm 
<Dttmmmt7. 9-cfcof-A<. crofitiivu^^K-ib 

[0073] *mmmmiz±i)&p,Htzis*) =>^mitm 

(mmmmuMitm i . 5 nmi:ffl3) (D<t^ir s iv 

y4.5-6tiffei±t«tvy-^ m,7t4$t±A<# b^ct 

^($3 C i: lc<fc y . f- hlftHRIO U 3 >SHbAS££ 
fflLfc h7>vX^|rfca^TRaa<!:^oTL^^1iaiHbPS 
^ ^^5ST* # ^) Z ,t A< ujmX' & % ZL t £ M ttf * . 

[o o 7 4] ±&Ltzmitm<Df£mekft. ts&viMt 
m^M^iti*. d oo) ®7j<a<Dvu 3>s®.t 

(c|S^**t^t(Dr-l4^< . (1 1 1) imfebt* 
[0 0 7 5] ^JS^ffi|C < ky|#f>tl.fc»*LL^S 

I*. $iag7k*6<l^* 3f c 1 1- «fc 3 c t fc* it *<jis r 

bmmTtz>t%z.z>tiz> a -tuft*,, ^mmmmmz^ 
?)S^flir'i4^bBS*-v>vy =t>/mitm%-mx-<Dx v- 

l/XA<, MibBg+lC^^tL* A r fc-SlMiK r Icj: y 

^fo^tt. ^a>*ss->y 3 >s-ibBS«<»@si:^^® 

I c 5fe # $ ti tz t (7) i: # x. t> -5 „ 

[0 0 7 6] v'J 3>K-lblS0)li^i:(H]«|c. * 

S&JSdJSUT 5 x 1 0H/cm2jilT<7)A r £fcl±K 
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[0 0 7 7] *fgB^(7)S1bgg^3l^-r-5fc* F )lCl*, 01 
(DSarotel-, ^Xv£^fc<£atf>itibllIJfcfi££BJ 
tit -t &%\<D Zfy X v ~?UM xfflglf fcffl L T t 

fct^ii. v * cubic* y ^ *iae-r 

flfctt. NH3 (*fcl*N2/H2**X) tfX^JS&mt - 
filigt^ t>o2|S->-v r 7-^U- hSU^Xv^n+rx 

(m 3 <DHtt»nt) :*lc. ^— h*«BI(c^X-5rSffl 
itfefiaaBlbK £ft1bR0> 2 HMt&Sttfil Lfe£K» 

[o o 7 8] 4&tt»ft-ettfcfe*KftKJ5J:UWbH 

[o o 7 9] (mas) 1 o i 

$as^i o i *ic^A-r^c *i=»A**t**fx*stB 

<7)A rA^K r tfXfCtiiy lilfHffiaM 1 O 1 ft CD 

1 3 3 P a (ITorr) SflEKRffi-*-*. 

[0080] jjuic. it«ra>iwra3iia-e*7^iiafe»A< 

U a >1S 1 O 3 $nefliS 1 O 1 «i:fA L, Al 

as* 4 o o°cic^-r§ 0 
[0081] *i=meHN«x«i 0 5*«&7i;rji'7 

-OXO-y H7>ft1 O 6lCjU-£&7!)<2. 4 5GHz 
©V-f^niKSlfl-nMM&U «IIBV-f^P5RS«rE» 

mtttsi 0 7$ft-L?tfrG«ui£i o 1 rticafA-r-s, 
cro^aicLTfiteffis^i o 1 mz±mi,tz£>®ik(o 

cticfcy. «jE«ig*x- 

[0082] tfjieam^i o i i^coe** i 3 3 

Pa (ITorr) fgftdftft Ufc**. VV9-7'L/ 
— hi 02*^9 7 / 3 CD#EtbCD K r/02/"S^^X 
SalAL. KE'/'JavISi o 3CD^®lcJ*£A< 1 . 

5 n mfl) yij 3 I/KibRSWJSW*. 
[0 0 8 3] *|C, V-f $D»(DflUft*-BMfjtL. O 
2#xcQa©A£fMi-f *„ $&ICXS8II (A9S) 1 
0 1^KrfK-vLfct> VV7-^U- hi 02 
A*&#Etb9 8/2CDK r/NH3;l^*fX*aiAL. 
«aa^WO)I±** 133 Pa (ITorr) SlSlCiS^ 
Lfc*S. gtfJa2R»J&<2. 5 6GH z(D7^^PKS 

wau mmmmi o i wicanMEo^xvs^ja 

Lt. «rtHi>'J=i>KiblK<D*ffilci nmCDv'Jn>g 
[0084] ffiMoMtOi' 'J 3 >S^bflSA<ff$fiE 



X-7®ffi*$|7L, $?>l:Kr/NH3il^'X5Ar 

[0 0 8 5] KLt(DiMba<bK»jSi::«i*T\ 
flu ftRfltJBriL **-»5r«iai*16-*-cticj:y. h 
7 **-r«*J»i*JllWiaBS«* 

[0 0 8 6] C0!>«fe5lcLr»BtLfc»»y— H6*K 
©*aW^t$5i^LfciC5. ft 6 (DRAW* ft 

T»ttti:£©m«tt1*tt. «R1±tt1*1±t.&<DRRRB 
1 <DR&£ Rlttl=, •SttfcttDTJ&ofco 
hRRRl=l*-> y a >»fe 1 0 3 ©ffl^lc^-T -5«c# 

tt£se>ft-f . ( i o o) sjanro*f<DD5*ia©->y ^ 

3i=lt. BibRcDRjHiRtttttt&RibRroftftRR 
4*1t *RteRjt.fc*- httRH$RR-C»fe. 

[0 0 8 7] *rr»r-ci*. ->y n :/Ri=RibR$R 
fiEf «R1bR. R1bR(D2RRR£*Ufe*<. §Mi:e 
CtWUI. R4bRa>RJ¥&AftR*.&cJ:. £fci£1b 
R/R-lbR/RibR. RftR/RfcR/RfcHtt if © * 
&lc«fta>KJUK«Kjft-r« ^ 1 1 flfttt?**. 

(«4 0BIt»tt) Rl=. hRRMlc;??;C-?«ffl 
ltfeRR(8R&4bR£ttfflL*:£ftftR£ttR-*-.&. 

[0 0 8 8] *RRRR-ett?KR4bRRftRRI£. H 
1 t|S]C-e**. *Rtt»Rl::j3L»Ttt, KrJ^X 

[0089] K$ig (ffliam) i o i 
icSfaL. V-V7-71/-H o2^e>«riH«iSBi o 
1 «h=a r #*£#A-r*o &i=Riea9Ri o 1 +i= 

mAtStt&fiXZA r*\f>K r tfXlC^J y R*. % ffliS^ 
W(Dl±2l£ 133Pa (ITorr) SSl=K^ So 
[0 0 9 0] *6l=*1R©TOfllSl«T?*7vB*ft*a< 

-> |J a >S« 1 o 3 *B«lSe«iS^ 1 0 1 <PizmA tin 
&*5M»£fflt*fcia*4iJ 1 0 4lcftg-r*„ $P>lcSt3p4(D 

as*4 o otictajr*-*. 

[009 1] XIC. BHSiat1 0 54>67y7JU7'f 
>XD»; hT^^r^-1 0 6ICJ1;K^A<2. 4 5 G H z (D 

vt>t1--\ 0 6frhmmwfa-\ 0 7*iiLr«as^i 

0 1 rtl=«FET-f ^nl^AL. fflfSASSl 0 1 W 
r **X-eiE/lfi$*lfc^ , ^X-7ICf1Ifgvyzi>S«1 0 3 

o 

[0 0 9 2] tfJlMttSSl O 1 CDS** 1 3 3 P 

a (1 T o r r ) fiJglC$t^L. ffjffi V V -7 — ^ U~ h 

1 0 2^b^Eib9 6. 5/3X0. 5(0Kr/O2/ 
NH3S&^S#AL, .V'J3>«BI:3. 5nm(0 
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mtmtfmm s *itz t z x- -7 •< v □ r> -mm a * 
[0093] mLomtwmmzifc^x. m&m&Li. 

«. ftlHMBJftxfB. *fliv>$5ailI*lft<!:£S£L. 

[0 0 9 4] @8ic^-rj;5lc s flMMMrlcfeySHJeL 
fcJl^ttBS^O+rofl^^ltliK r/02/NH3*'X© 
S^Jt*<9 7/3/0-9 5/3/2<DffiHt?l*HMfi<J 
l=ftfcL&l*flt. ^-tLJil±NH 3 (7)Jt¥$ii^$-ti-i)<!: 

»?-ttB*©«£afi<*y. rcfr y 

mtiaT&o 4$ICK r/O2/NH3**X0);l^Ji:34<9 6. 
5 / 3 / o . 5 >)-<? 33S*<S t *'> L . 

[0 0 9 5] 0 914. 2 >Ka*Mfr3g-eai|56L 
f=. *3Sffi©**!iSl=<fc*S£M<lbBirt©vy 3>. R%. 

*K C4il*ll»bBI«)BI«!b«qF«S-<C*5lfCtt«:<. x 
[o o 9 6] H9 *#JHf«l=. IiJffi&SiblK*l=*5lT 

-samrossi*. •> u n •> y 3 vKSibag^.® t •> 
•J ^ >M»bB»asi=*5t^r* < . »Mlbil«*»*»-ci* 
M'>f S<DA<t5*^o ::<D»£iblK(f ic|*y&3=*tfcS 
x©ai*~> y ^ ^-^miKoik^rikajsiT-c**. 
[0097] ei ott^nifi»ffii=j:«flftBlbna}y — 
*«3S©BMn«*«Stt***-. fcfc'Liio*, tb« 
(Dtztbiz-7 -i >7 o ;£z?7 Xvl= «fc -SBSIbflS^fiKrofllc k 

r :7^X^©*«*Ul*fT;bftfrofc|BJ-B»©K<b 

k© y -*«3M*it t . ttBMbic y * titzmtm 
© ' j - o vsttttt t ^ l r ^ « . 

[0 0 9 8] 01 0&#fiR-*-«l=. K r ^XvJfgWlZ 
«fcy*S«**f8E**lfiLT*^K r/02/NH3*r^^ 

« L fc 'J — ? *%©«*< 2~4ffit«*Lt. &#ftte 
[0099] ftfc\ ifclClftWLfcO 6*1=1*, C©«fc5 

ic L r w*&L £ 4xfcKS<bl«© y 1 mm© m 

[O 1 0 0] 06^m/#^SIC. *HJfi©^SIIC«fc 

yK r mm&fiitz&vMtiiztitzWLmtmt* ra#ft 
x8 -e » ja * ttfc iMbBi t raw * y — vattttt * * 

L. 4*|CflIJlA<|^ 1 . 6 nm(D*B*lC*JL^Tty— 
3£©1itA<1 x 1 o-2A/cm2(Coag f ^t\ci:A<^ 

s. 

[o 1 o i] 44HK)Mll~J:<&ltt4:lft*l*. *-©ife. 



iE1$tt, *»j H**y7Wttftif©*fttt1*1l. ill® 
tt«4#ttt. 5fc©*JSff2ffi 1 Ott1bKlSL±lc«4ifet.a> 
T'fcofcc *fc*>ya>»«(Offi*iai=»-r*«ff*J!, 
b*vf\ v'j3>© (10 0) ffi©**.ftS>-f\ £©0% 
14© 2/ y =i >*ffl±ic*. gftfcfttf ©>r- h*6$#IS£ 

jfjjrr -set -So 

[0 10 2] ±iiELfcckaic. «0IMMcJlt£Mt4ELT 
fr£> K r /02/N H3»e«^5 X"7|c J: y v 'J 3 >S§ 
S"lbI*§£fT5-<t-e. 4 0 0° Cbl^teSlCfcl^T 

*e>n>*ffi*(40)'>y3>aB±ic. «*ifc«tt*j 
J: tfni © -> y 3 :/MS<ibH * ff2 t&t s c t *<-e * -5 . 

[0 1 0 3] **ffi©»ffil::iSl^TC©<fc?ft#3:Ll* 
Sti3IA<i#e>;h.S©l*. i^iffi7X^I^*l-ck yM^bBl*0) 
L T z fc ti IfC ft < . K&fbK* 
I-ISSIKITCOS^A^'^^^ tl'S CI <t t^H LTt^'S t 
COir^X^H^o *3l!fifl^SSC0KSibK-CI*K rffl^fi 

aii*J6JKS 1 coBS^bflIlchb><^ 1 / 1 OJilTUfcy. 

K r©ft*>yiC«*A«*<****LT^«. -Tftt>*.* 

*J6©»tt"CI±. KS1bK«t>©K^bBS*©**A^>ft 
Lxfc»» vU3>Bt^bBI*lcfcL^Til^$SB-©flJ^A< 
«'>L. *fcft*A<*«*tL*CfclcJ:y, fll+^S i 
/S i 02MT?©X H/XiWltt*ft. ^©SSSflg* 
«*-V»*B*a©*flE4<«»L. <fcorfIfBlgM'lbBs© 

«Fl2M«<blll«f ©**sB«4«. affiSS^Slcfctxr 1 
0 12 c m-2iaT, L < I* 1 O 1 1 c m-2|iJSJUTIcM 

'>LTL>?>c:<t. js.fet^JS+lcvy 3 -si Mist*© 
SitiiJiiiT;'8S©M*$#t;c: v y 3 >R&4bR© 
««WWtt. 1iSi14fl«l!»tt©»SlcS^.LT^i)i:#jL 

[0 10 4] ftfc\ ^*JgPST?l4. R/fS©Kff©->y 
3 >BS1bHftW* * tLf=B» * T* v -< ^ □ » / ^7 -©3| 
AZ±tbZf : ?X-7M&&mTL. *bl:Kr/02/N 
H3I^^)XJA r #Xl::^&LTB£SlbI*§£*g*.T 
L^-5A<. C©v-f -^PjK/^^— ^iby>^fllc v E*5l 
3 3 P a ( 1 T o r r ) SSlC'RJtLfc**. fllHv^ 
7— ^U— h 1 O 2 frC^JEtbO 8/2fl)Kr/NH3 
I^^JiAL. 5/y3>ilB<bK©*Blc»o. 7 
nm©vy 3 >Slblg£^j£LTfrP>i^<lbIiI£S?7 

LTtct^o z.©*asic«fc+Li*vy3>Ka'fbi«©as 
icvy 3 ^aibKjMBjastu * yssia*ftiftjiiSA< 

(m5©^JSff$®) v-va— H/>f7-f vu- 
va>**BJt-4-4*T-»»fliJSfiP©ft«Il«-V». Qfl£]£* 
t4ilMSto*>U 3>*Ii:*aJKfJ/'j3>il 
1bK^ff$J5ELfc. *fll8©m5©3g*6©^SIlc<k-5*3S 
<*^«©ff2fi£;5;££*-f„ 

[0 10 5] 011 (a) l4->VO— KLxV^T-f V U 

[010 6] 011 (a) &&M-f&\z. 0^©->vn 
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— hb>f7-fvi/- va>l*v'J=i>SlSl 003S 

£*l.f-v'Jp>B$'lbRl 0 0 2{cJ;y^E«L. Sfibic. 
BilfBv 'J 3 ^mtm 1 0 0 2 CM Pacific J: 

y ¥ifct * c 1 1 - y m js. i ti -5 = 
[oi 07] *mmnmmv\t. cMpmz^^mt^ 
y p >mtm 1002 (Dwsxfiro^, -> u 3 
8oo-9oo° ccoK'itttronisimi-Bs^-ciriCcfe y 
ttttBib sm\ «ttK<bi= j: y k j* $ ttfc v y a >g$ 

fcR*7?II**t?Ra4»-Cx»./*>*U *m*tiffi£ 

£$ft2. 5 n mMf$.T&„ 
[0 10 8] *HJfi(D^fill=«fe*Llf» Ell 1 (c) 
■fcfe vYD- hl/>f7-C VU— V3 >CDftSPIC 

y =1 >eubRa>n«(DM'>A<£ c -s ct i* c© k 
r ^XTsm^fc^XTiWbjasic^yiert^tifcS/ 

'J 3 >iHbR(DQ BD (Charge to Brea 

k d own) tttti*. *«i=fi»-e, aA^sn 02 
[0109] «nB?/y=i>iMb»sa*(©i»iMbai=j: 

•oTJfJfiStLfc^lcli, mil (b) «fc 5 1=» -> 

to — h U>^7-f V U— v 3 ><Dt— ttfttfXZ < 

•Sic^oTs v-vp— hb>f7-f vu->a > ft See 

©j«R4bft<XU< *3P.fl©:?7XvIHblc<fc*i. 
l£. f-/%^#<iSott > •>+□- h U>f7^ 

v u- v 3 >ftgp-t?(D -> y 3 >&itm(DmmwtBz: z> 

fcl*o •?-C-C'*l|]6fi0!|-ei*vA'P— KU>f7-f vu— 

©£ £fc$m»£fixA<Bj^ < t£:.s 0 fi£*cDS6K1b^<t: 
©tttfj-C'l*. Ell 1 (b) ic^Lfc r-U>^ftS&-C?©!& 
^bflaro-SBUbiceB-r^^ii^icj; y. ifc^ttgtSfll::**) 
7 0j£fIg©^-/^;b<ffll''«b;txTl,^a<. *§tmz& 
*Ll*. 9 OltOftlS^MdCtA^ftl-Cjfc^o 
[O 1 10] 1211 2 1*, v'Jn 9 OJtlcx*;/ 

* >?* LtzWih&mm&&'o-> y p vssic jnffiffs® 

1 ©3MIIcftoT 3 nmlDSJlcMLfcv'J P >K1b 
[O 1 1 1] H1 2^#fip.-rsic. £fl>B±|::*i$-fc 

««© v y p >uuiMwlt-e * x « c <t tfstiST* # 

•5. 

[0112] coj^icLTRtK&ftfelfcibR-eiiy — 
*«3l-¥»»Efc£©««»4*tti*a»-c&y. StoT* 



(Sf56©*ifijiag) iaifc^7Xv«ffli»fcft 
ST-roSMbRfcil/S'lbR. 3&-S>lM*BtSibR©ff*fi£& 

l*H**©»JI«i££*!t-*EPROM. EEPROMW 

[0 113] 0131*, **IS(0»»l=J:4^5v>a. 
> =E 'J f*HF©«!EB§IST®fltjg|2l£ 

[0 1 1 4] 1211 3*#Jfr*-SlC, fflfB^^-y vi>i 

'j«Ttt*>ya>»Si 2oi±t»***it6y. Btr 
lev y p 1201 ±i=nMt$iife h >^iwmbM 

1 202^. «rlBh>*>iU»bl!l1 2 0 2±|Cff$J$$4x 

fc^o— ^< >-yy— t- i y n 

>y— 203t. me^MA'>'j p>*f-hs 

S1 203 ilC»*»«*tlfc*> 'J =1 >Mitm 12 0 4 

fcckt/v 'J n >Mitm 1 20 5t, gjtSv U n >S1bR 
i 2 o 5 JiicffJiS$tiP> ha— ;uy— hSfil5«J5)t-r 
4*2©*tti->'Ja>y- h««1 2 0 6<tfr£fl|g<; 
StlTl^. £t=!2l1 3<K V — KH^fS 
HE. h*— BB$*/<$ — >#£©B*tt*lS 

LTERLTl**. «MB->y P^KibKl 2 0 2I*IS1 
(D*JS^^r-UiB^ Lfcv 'J p >K1bBI^fiE^5S ic J; ij . 
*fc. v 'J P >K4bB1 1 2 O 4 J3 J:tttHbK 1 2 0 5© 

«^«tjgi*. *J6^® 3 taw Lfc-> y p >mtmv>m 
[o 1 i 5] 1211 4~i2ii iittmrnrnmozt^v'so. 

[0 116] 1211 4 £#Hl*- -SIC. v'Jp>»«1 3 0 
1 ±\Z\t7 4-)l, KMIbBIl 3 0 2|Cj:U777va^ 

ffffl h5>^x*««c4<Hja**Lri3y. mrtBisKA 

~C(7>=&>*|Cj3^TBiIiBvy P>»1£3 0 1 ©ill:v 
'Jp>B§1bBI1 3 0 36<^^$J5lt*^^rt^?)o flfB^-f— 
KBMbK 1 3 o 2 liS^Kib;* (locosS) «->t 

[oi 17] ^Ute^^icfc^ri*. ^®$?Jg7X*^ 
IMbBS&U^bflgJ^OfctolcK r 5^X716 

[oi 18] ;*ic|2li 50)x^ilcfcL^T. >=Ey-fe;u^i 

HEAAN^gltev'J 3 0 3£P&£U 

K^icj: y vy 3>*®$7k*ii!i2S-r-s,. * ^fcsto? 
[0119] -rut>*,. %<»mmtemi tmmz. mts. 
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n-£m& mmm.) i o 1 w^s^icgMnu mumm 

HOI tflcvvr? — ^U— h 1 0 2^bA r 
A-T-So ifclCfljfBA rA'XjKr #*|C<B1»;U «US£ 
1 O 1 <t><DJ±7j£ 1 T o r r HSIC^^-TS. 

[0120] ;»c> fflrte v U 3 >B^tHg 1 3 0 3 £ Me£ 
Lv'Ja 'vKSflSLfcSilfBv'J 3 >«*5 1 

301S. 01©v'j3>Sfil 03 tLTttlfEftvS^ 

i o i rticiSAu nammm&ffiz.tzumni i o 4tzm 

ItS. *f>lciS*4»;gS^4 0 0°Clc^^-rS„ 
[0 12 1] ^f>|cffIIBisl$*#;K©1 O 5^b7v7iU 
>XD-y h7>ft1 O 6ICJl-6&#2. 4 5GH 
za>v-<-i7ci;££1#f B H&$SU HiJlBv-f -7 0;K£i?ijfE 
7>7JU7-f>XD7 H7>ft1 0 6fr>bl!iJfS^<* 
«107 £iILTi|iIf5«ftJI^1 O 1 rtlc^Af-So HtJfB 
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